Background: Pelvic pain is a common complaint, and management of it is often difficult. We sought to evaluate the utility of magnetic resonance imaging (MRI) in the diagnosis of male pelvic pain. Though MRIs are commonly ordered to evaluate pelvic pain, there are very few studies obtaining the efficacy of pelvic MRI in determining a definitive diagnosis. The primary aim of our study was to evaluate the clinical utility of pelvic MRI for a diagnosis code that included pain.
Introduction
The definition of male chronic pelvic pain syndrome (CPPS) is discomfort or pain in the genitalia, pelvic, or perineum region, with or without urinary symptoms, lasting at least 3 of the past 6 months (1). This encompasses a significant portion of urologic and non-urologic visits (2) , with CPPS representing the primary Current Procedural Terminology code in 8% and 1% of urology and primary care visits, respectively (3) . Other estimates place the prevalence at 2.5% to 16% of men younger than 50 years old (4) . Such a high volume of disease places quite a financial and social burden. Current estimates place the financial burden at approximately $4,000 per patient per year (5) , and the quality of life of CPPS patients has been compared to patients with congestive heart failure, Crohn's disease, diabetes mellitus, and angina (6) .
Most chronic diseases with this amount of patient distress and financial strain have a clear algorithm for diagnosis. This is not the case with CPPS. On the contrary, CPPS is a syndrome that presents to numerous specialties, including neurology, orthopedics, gastroenterology, pain medicine, and urology, each with a different treatment algorithm (7) (8) (9) (10) (11) .
Knowing that the workup for male CPPS lacks guidance across specialties, we were curious about imaging practices and diagnostic utility. Upon reviewing the literature, there is a paucity of data in the imaging workup of chronic pelvic pain. There are a few studies of women with chromic pelvic pain, in which pain appears to be adequately evaluated with MRI (11, 12) . However, there is no data outlining the role of computed tomography (CT) scan, transrectal/abdominal ultrasound, or pelvic MRI into assess male chronic pelvic pain. The aim of our study was to evaluate the use of pelvic MRI in men whose chief complaint is chronic pelvic pain.
Methods
After receiving IRB approval, we performed a retrospective review of all pelvic MRIs performed on men at our institution from January 2, 2010, to December 31, 2014. We delineated the MRIs to studies ordered using pelvic pain-related International Classification of Diseases, Ninth Revision codes (penile pain, testicular pain, scrotal pain, male pelvic pain, prostatitis, hip pain, rectal pain, joint pain, and orchitis). In further chart review, the radiology final impression was analyzed to determine whether anatomic abnormalities were present on MRI. We also determined the specialty of the ordering provider for each exam, and these were grouped into urology, medicine subspecialties, gastroenterology/colorectal surgery, orthopedics/neurology, pain management, and oncology. Each of these specialties was analyzed for both positivity on MRI and pre-existing diagnosis of oncologic disease.
Results
During the study period, 2,643 non-musculoskeletal male pelvis MRIs were performed at our institution. Of these, 597 (23%) were ordered for male pelvic pain. Results by specialty are listed in the Table 1 . Overall congenital or acquired abnormalities were identified in 205 of 597 cases (34%). The most commonly recognized abnormalities were prostatitis, bony fractures, osteomyelitis, labral tears, proctitis, perianal fistulas, inguinal hernias, or oncologic lesions. Only 5% of MRIs for male pelvic pain were ordered in the setting of malignancy; not surprisingly the majority of those patients were followed by oncologists. In our database, the vast majority of MRIs were ordered by pain management services, and in general, yield of MRI declined as the number of total tests increased.
Discussion
With such a wide array of specialties involved, developing a consensus algorithm to guide the diagnosis of CPPS is difficult. Most diagnosis/treatment is based on physical exam, questionnaire, microbiologic testing, and trials of drug administration (8), often not revealing the etiology of the pain. Very little data are available to suggest the imaging modality of choice in chronic pelvic pain. The obstetrics gynecology and female chronic pelvic pain literature has data to suggest that MRI is helpful in finding endometriosis (a common cause of female chronic pelvic pain), but no such studies have been reciprocated for men (11, 12) .
The clinical utility of imaging in male pelvic pain can be thought of in 3 categories. Category 1 is to diagnose the causation of the pain. Our data showed that MRI had a positive result in 34% of all subsets of patients. Taken into context with other screening modalities, this is actually quite an impressive number. Microscopic hematuria has an accepted imaging finding of 5% on CT (13) . We are aware that this is not a perfect comparison secondary to the primary aim of detecting malignancy in the hematuria screening population versus the unlikelihood of cancer in the pelvic pain population. This comparison is further distorted when considering the increased costs associated with MRI testing when compared with CT scan. Other chronic pain syndromes, such as chronic back pain, are also difficult to compare. The frequency of incidental findings on MRI in the chronic back pain population has been reported as high as 52% in patients (14) . With similar regard, we acknowledge that a limitation of our study is that we are assuming that imaging findings are the likely causation of patient pain. Since this study does not correlate clinical treatment with improvement of pain subscores, we are unable to assess the level of incidental findings in our patient subset.
The second category of clinical significance in the MRI patient population is the ability to reassure the patient. MRI is a very specific test, and by obtaining a negative result in 66% of patients, you are able to provide reassurance to the patient that there is no anatomic or oncologic pathology. Though not diagnostic, it provides clarification in the workup of pelvic pain and provides the patient with reassurances against a catastrophic diagnosis.
The final category involves the algorithm in which MRI fits into the CPPS treatment paradigm. Given the cost related to MRI and the unknown significance of incidental findings, it is our suggestion that MRI be reserved for refractory cases of CPPS. This will limit the addition of an expensive modality to an already cost prohibitive disease pathology. This can be further enhanced by future studies to determine the usefulness of more economic imaging modalities such as CT and ultrasound.
Conclusions
CPPS is a complex diagnosis with little data dictating the ordering of imaging. MRI appears to be an acceptable imaging modality in the setting of refractory pelvic pain cases. We would not recommend utilizing pelvic MRI as a screening modality. Further study needs to be undertaken to define the role of all imaging modalities in CPPS, but in the interim, pelvic MRI may provide answers in recalcitrant patients.
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